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1. Evaluate the effects of the intervention on
physical functioning, neural plasticity
(corticospinal excitability and inhibition and
voluntary activation), various growth and
neurotrophic factors and systemic inflammatory
markers associated with muscle and cognitive
health, and health-related quality of life;
2. Explore whether any intervention related changes in
cognitive function are modulated by body
composition, neurotrophic markers, inflammatory
cytokines, circulating growth factors, bioavailable
zinc and cardiovascular risk factors;
3. Determine if the 24-week supervised and structured
exercise and protein intervention can lead to long-
term behavioural changes with regard to maintaining
participation in exercise and/or consuming a diet
rich in red meat in older adults.
≥
Recruitment
Screening and eligibility
≥
Randomisation and blinding
Exercise program
Lean red meat
Carbohydrate control
Vitamin D
≥
Primary outcome measures
Body Composition
Muscle strength
Cognit ive function
1. The Groton Maze Learning Task (GMLT) is a test of
executive function, memory and spatial problem
solving. In this test, participants will be exposed to a
10 x 10 grid of tiles on a computer screen, with a
28-step pathway hidden among the 100 possible lo-
cations. Participants will be required to find the hid-
den pathway (through trial and error feedback) that
extends from one corner of the grid to the other,
and remember (repeat) this pathway for four subse-
quent trials. The task is scored using the total num-
ber of errors made by the participant on five
consecutive trials at a single session. The lower the
score, the better their performance.
2. The Detection Task (DET) is a test of reaction time
measuring psychomotor function and speed of
processing. In this task, participants will be shown
the back of a playing card (patterned side) in the
centre of the screen and asked to respond to the
question “has the card turned over yet? As soon as
the card is flipped to the picture side, participants
will be required to press ‘yes’ on the keyboard as
quickly as possible. The task is completed after 35
correct trials have been recorded. This task is scored
using speed in milliseconds. The average reaction
times for correct responses will be used, normalised
using a log10 transformation.
3. The Identification Task (IDN) is a test of choice
reaction time measuring visual attention. For this
task, participants will be shown the back of a playing
card in the centre of the screen, and asked to
respond to the question ‘is the card red?” As soon as
the card is flipped to the picture side, the
participants have to decide as quickly as possible
whether the card is red or black. If the card is red,
participants will press the ‘yes’ key. If the card is
black, they will press the ‘no’ key. The task will end
after 30 correct responses have been recorded. The
task is scored using speed in milliseconds and mean
reaction times for correct responses. The average
will be normalised using a log10 transformation.
4. The One Card Learning Task (OCLT) is a test
assessing visual recognition memory and attention.
In this task, participants will be shown the back of a
playing card in the centre of the screen and asked to
respond to the question “have you seen this card
before in this task?” If the participant has seen the
card, they will be required to press the ‘yes’ key, or
the ‘no’ keys if they have not. In this task, six cards
are randomly drawn from the deck and repeated
throughout the task, and the first response will
always be ‘no’, as there has been no previous card
shown to the participant in the task. This task will
end after 88 trials, and is scored using the
proportion of correct responses, using an arcsine
square-root transformation to normalise the data.
5. The One-Back Working Memory Task (OBWMT) is
a test assessing working memory and attention. In
this task participants will be shown the back of a
playing card in the centre of the screen, and asked
to respond to the question “is this card the same as
that on the immediately previous trial?” If the
answer is yes participants will be required to press
the ‘yes’ key, or the ‘no’ key if the card is not the
same. The first response in this task is always ‘no’ as
there is no card prior to the first card. The task will
end after 30 correct responses have been recorded.
This test is scored using the proportion of correct
responses, using an arcsine square-root transform-
ation to normalise the data.
Secondary outcome measures
Biochemical, hormonal and inflammatory markers
Physical function
Measures of neural plasticity and voluntary activation
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Health-related quality of li fe
Additional measures
Memory, depression and anxiety
Dietary habits
Anthropometry
Physical activity
Health and medical history and medication use
Compliance
Adverse events
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